Insulin targets the Na(+)/K(+) ATPase in enterocytes via PI3K, PKC, and MAPKS.
The effect of insulin on intestinal Na(+)/K(+) ATPase is till now undetermined, and it is still unclear whether insulin exerts any modulatory effect on glucose absorption by targeting the ATPase. This work attempted to address this question and to unravel the signaling pathway involved using Caco-2 cells as a model. After an overnight starvation, cells were treated with insulin in presence and absence of specific inhibitors of some known mediators. The activity of the pump was assayed by measuring the ouabain-inhibitable inorganic phosphate (P(i)) released, whereas changes in its abundance were determined by western blot analysis. Insulin decreased the activity and abundance of the ATPase in a crude membrane homogenate. This effect disappeared completely upon inhibition of either phosphotidylinositol-3 kinase (PI3K) or protein kinase C (PKC), but was partially abolished when p38MAPK or MEK/ERK were inhibited separately. Activation of PKC with phorbol-12-myristate-13-acetate (PMA) imitated the effect of insulin and was not affected by inhibition of PI3K. The data suggest that PI3K and PKC are along the same pathway that branches into two separate ones involving each either p38MAP kinase or MEK/ERK. This hypothesis was confirmed by the data obtained from the treatment of Caco-2 cells with PMA, when p38MAPK and MEK/ERK were inhibited simultaneously. Concomitant inhibition of p38MAPK and MEK/ERK abrogated fully the effect of insulin, indicating that no other pathways are present in addition to the ones proposed above.